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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

Response to Amendment 

L This Office Action is responsive to the amendment filed on 1/10/2005. Claims 1-6, 10, 
and 15 have been cancelled. Claims 7 and 12 have been amended. Claims 19-21 have been 
added. Claims 7-9, 11-14, and 16-21 are pending and are finally rejected for reasons 
necessitated by applicant's amendment. 

Specification 

2. The amendment filed 1/10/2005 is objected to under 35 U.S.C. 132 because it introduces 
new matter into the disclosure. 35 U.S.C. 132 states that no amendment shall introduce new 
matter into the disclosure of the invention. The added material which is not supported by the 
original disclosure is as follows: In the paragraph beginning on line 15 on page 17, changing 
anhydride to hydrate is new matter because when n is equal to zero, it is not a hydrate. 

Applicant is required to cancel the new matter in the reply to this Office Action. 

3. The disclosure is objected to because of the following informalities: 

In the replacement paragraph on page 17 starting at line 15, the format of the subscripts 
in the chemical formulas is incorrect. 

Appropriate correction is required. 

Claim Objections 

4. Claims 8, 9, 13, and 14 are objected to under 37 CFR 1 •75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. Applicant is 
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required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent 
form, or rewrite the claim(s) in independent form. 

In claims 8 and 13, the Umitation "wherein said carbon material is added before milling" 
does not further Umit claims 7 and 12 respectively which both recite "adding the carbon material 
at any time during the course of mixing, milling, and sintering". In claims 8 and 13, adding the 
carbon material before milling is not adding the carbon material during milling as required by 
claims 7 and 12. 

In claims 9 and 14, the limitation "wherein said carbon material is added after sintering" 
does not fiirther limit claims 7 and 12 respectively, which recites "adding the carbon material at 
any time during the course of mixing, milling, and sintering". In claims 9 and 14, adding the 
carbon material after sintering is not adding the carbon material during sintering as required by 
claims 7and 12. 

Claim Rejections - 35 USC § 112 

5, The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

6. Claims 7-9, 11-14, and 16-21 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 
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In independent claims 7, 12, 19, and 20, the limitation "adding the carbon material at any 
time during the course of the mixing, milling, and sintering" is not in the original disclosure. It 
is also unclear how the carbon material would be added during the course of milling or sintering. 

In claim 20, the limitation "wherein the number of water molecule n is equal to or greater 
than 1" is not in the original disclosure. This newly added limitation would read on values such 
as 10, 20, or 30 for n. 

Claims depending from claims rejected under 35 USC 112, first paragraph are also 
rejected for the same. 

7. Claims 7-9, 11-14, and 16-21 are rejected under 35 U.S.C. 1 12, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

In independent claims 7, 12, 19, and 20, the limitation "adding the carbon material at any 
time during the course of the mixing, milling, and sintering" is not enabled because it is unclear 
how the carbon material would be added during the course of milling or sintering. The original 
disclosure does not provide any guidance how the carbon material would be added during the 
step of milling or how the carbon material is added while the sintering step is carried out. 

Claims depending from claims rejected under 35 USC 1 12, first paragraph are also 
rejected for the same. 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 7-9, 1 1-14, and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Barker et al. (US 6,528,033 Bl). 

Barker et al. disclose a nonaqueous electrolyte cell having a cathode including a cathode 
active material with the formula LiFeP04 and a carbon material with a carbon content of 4.7 
weight percent based on a molecular weight of LiFeP04 given as 157 g/mole and assuming 
complete reaction in example 1 producing 1 mol LiFeP04 and 12 g of carbon and a powder 
density of 3.6 g/cm^ (see Figure 1; col. 7, lines 45-53; and col. 14, lines 15-47; col 18, lines 36- 
67). Barker et al. also disclose that during cycling, the x quantity of lithium is released where 
0<x <1 in the case of LiFeP04 as is also known to one of ordinary skill in the art (col. 2, lines 
29-46). The nonaqueous cell also includes an anode including an anode active material, a 
nonaqueous electrolyte and a separator film and a nonaqueous solution based electrolyte (col 7, 
lines 54-65). The separator can also be polymeric electrolyte (col 13, lines 1-45). 

The method of producing the cathode active material includes providing the starting 
materials in particle form that comprise of a lithium containing compound, one or more metal 
containing compounds, a compound capable of providing the phosphate anion, and carbon 
powder (col. 3, lines 61-67). The starting materials are mixed together with carbon such that the 
carbon is intimately mixed with the product active material (col. 4, lines 4-25). The starting 
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materials are mixed and dry ground with a ball mill for about 30 minutes and pressed into a 
pellet (col 4, lines 30-35) before sintering (heating) the material from 750 to 800 °C in a non- 
oxidizing atmosphere (col. 6, lines 5-17 and col. 11, lines 5-34). Barker et al. disclose that 
LiFeP04 can be s)^thesized from hisPO^ and Fe3(P04)2 (col. 15, lines 25-45) which reads on the 
instant claims when n = 0 for the number of water molecules in the iron phosphate starting 
material. Applicant did not claim values for n and the Examiner in this instance interprets that n 
can be zero. 

In Example III of the reference, carbon is used to synthesize one of the starting materials 
in part I. In part I, Fe3(P04)2 is prepared using Fe203, (NH4)HP04, and carbon in the amount in 
excess of 36 g (col. 15, lines 1-24). Assuming 100% completion of reaction, there would still be 
18 g of carbon left after the reaction. In part 11 of the reaction, LiFeP04 is prepared using 
Fe3(P04) prepared from part I. The 1 mol of Fe3(P04)2 initially contains at least 18 g of 
unreacted carbon from part I of the reaction. The reaction in part II contains at least 3.6 wt % 
carbon in the entire mixture. 

It is noted that applicants of the present invention added 3 weight % of acetylene black 
powders based on the entire weight of the fired product (see page 20 of applicant's 
specification). It is noted that in Barker et al, the carbon material is 6 weight percent of the 
entire weight of the starting product mixture that is fired which is 100% excess of the carbon 
used (see col. 14, lines 15-46) such that the fired product must contain at least 3 weight percent 
carbon (corresponding to the 100% excess). 
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The cathode prepared contains 85% by weight of active material, 10% by weight percent 
carbon black, and 5 % by weight binder (col. 1 8, Hnes 36-67). It is noted that carbon black is 
also added to the fired product. 

Barker et al. does not explicitly disclose that the carbon material in the cathode is a 
material that has a Raman spectrum characterized by having a peak at 1350 to 1360 cm'^ and a 
peak at 1 570 to 1 590 cm such that the ratio of the peak area of the first peak to the peak area of 
the second peak respectively is greater than or equal to 0.30, or adding the carbon material to the 
lithium phosphate and iron phosphate during the mixing of these starting materials. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to add carbon after mixing Fe3(P04)2 and Li3P04 or before mixing the two starting 
materials or during the mixing of the starting materials together in part II. The courts have held 
that the selection of any order of performing process steps is prima facie obvious in the absence 
of unexpected results. In re Burhans . 154 F.2d 690, 69 USPQ 330 (CCPA 1946). See MPEP 
2144.04. 

It is noted that the carbon material of Barker et al. was subjecting to heating and grinding 
(ball milling) in the method of making the cathode material as stated above. The carbon material 
of the prior art was ground by ball milling and sintered at 750 to 800 °C which is similar to the 
conditions under which the carbon material was treated in applicants' invention as disclosed on 
page 20 and 21 of the specification. Barker et al. also disclose that zirconia media is used in the 
ball milling step (col. 4, lines 26-36). It is noted that applicants added 3 weight % of acetylene 
black powders based on the entire weight of the fired product (see page 20 of applicant's 
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specification). It is noted that the carbon material is 6 weight percent of the entire weight of the 
starting product mixture that is fired which is 100% excess of the carbon used (see col, 14, lines 
15-46) such that the fired product must contain at least 3 weight percent carbon (corresponding 
to the 100% excess). Therefore, the carbon material that is sintered in the cathode material of 
Barker et al. inherently has a Raman spectrum that is characterized by having a peak at 1350 to 
1360 cm"^ and a peak at 1570 to 1 590 cm ~^ such that the ratio of the peak area of the first peak 
to the peak area of the second peak is greater than or equal to 0,30 . The initial discharge 
capacity of the battery of Barker et al. is 121 mAh/g (see Figure 2 and col. 19, lines 5-26) which 
is comparable to the values of the initial discharge capacity of the battery of the instant invention 
when the ratio of A as defined in the instant claims is greater than 0.3 (see Table 3, page 39 of 
applicants' specification). 

Since the same electrode active material is used, the same amount of carbon, and the 
same density of the active material is used, and similar discharge capacity is obtained by the 
battery containing the cathode active material of Barker et al. , the carbon material in the cathode 
of Barker et al. including the carbon black added to the active material is expected to have a 
Raman spectrum that is characterized by having a peak at 1350 to 1360 cm'^ and a peak at 1570 
to 1590 cm such that the ratio of the peak area of the first peak to the peak area of the second 
peak is greater than or equal to 0,30. 

The court has held that claiming of a property or characteristic which is inherently 
present in the prior art does not necessarily make the claim patentable. In re Best, 562 F.2d 
1252, 1254, 195 USPQ 430, 433 (CCPA 1977). See also MPBP 21 12 and 21 12.01. When the 
Examiner has provided a sound basis for believing that the products of the applicant and the prior 
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art are the same, the burden of proof is shifted to the applicant to prove that the product shown in 
the prior art does not possess the characteristics of the claimed product. In re Spada, 91 1 F.2d 
705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990) 

10. Claims 7-9, 11-14, and 16-20 are rejected under 35 U.S.C. 103(a) as obvious over Barker 
et al. (US 6,528,033 Bl) and as evidenced by the CRC Handbook of Chemistry and Physics, 84*^ 
Edition, CRC Press, LLC 2004, p. 4-63). 

Barker et al. discloses all the limitations of claims 7-9, 1 1-14, and 16-20 (see above) 
except explicitly disclosing that the ferric phosphate is a hydrate where n is interpreted by the 
Examiner to be greater than zero since applicant did not define the values for n. 

The CRC Handbook of Chemistry and Physics discloses that iron (II) phosphate with 
chemical formula Fe3(P04)2 is a hygroscopic compound (denoted by the abbreviation hyg on 
page 4-63). Because of its hygroscopic property. Iron (II) phosphate adsorbs water and would 
inherently exist in a hydrated form where n > 0, especially as ferric phosphate octahydrate as 
shown on page 4-63 of the CRC Handbook. 

11. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Barker et al. 
(US 6,528,033 Bl) in view of Christian et al. (US 6,403,257 Bl). 

Barker et al disclose all the limitations of claim 2 1 except that the ball milling is carried 
out by one of a planetary ball mill, a shaker type ball mill and a mechano-fixsion mill. It is noted 
that Barker et al. do disclose using zirconia media in the ball milling step (col. 4, lines 26-36) but 
does not disclose the specific ball milling apparatus used to carry out the ball milling step. 
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Christian et al. disclose the use of a planetary mill and multi-axial shaker/mixer using 
zirconia beads (balls) as a media (col. 9, lines 20-65) to provide mechanical activation during the 
mixing of reactant powders to form oxide active materials for positive electrodes of batteries the 
reactant powders are combined with a milling media in a vessel that is mechanically agitated 
(col. 6, lines 30-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a planetary ball mill (using zirconia balls as milling media) or a shaker/mixer 
using zirconia ball media to ball mill the starting material mixtures of Barker et al. because these 
apparatuses provide mechanical activation to the mixtures through intense agitation and such 
intense agitation would provide the necessary intimate mixing of the starting materials that resuh 
in the carbon being intimately dispersed through the precursor product to enhance conductivity 
of the product and the presence of the carbon particles intimately mixed with the starting 
materials would provide nucleation sites for the production of the product crystals as taught by 
Barker et al. (see col. 4, lines 5-25 of Barker et al). 



Double Patenting 

12. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Omum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fiilly comply with 37 
CFR3,73(b). 

13. Claims 7-9, 1 1-14, 19, and 20 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 4 and 10 of 
copending Application No. 09/961,895 in view of Barker et al. (US 6,528,033 Bl). 

The difference between claims 4 and 10 of the copending application and instant claims 
7-9, and 1 1-14 is that claims 4 and 10 of the copending appUcation do not recite that the carbon 
material in cathode active material is not less than 3 wt%, and that the carbon material satisfies 
the condition that the ratio of peak area appearing from 1350 cm"^ to 1360 cm'^ to the peak area 
appearing from 1570 cm"^ to 1590 cm'^ in the Raman spectrum is greater than or equal to 0.30. 

Barker et al. teach a battery comprising a cathode comprising 85 wt% LiFeP04, 10% by 
weight carbon black and 5% by weight binder where the carbon black inherently has a Raman 
spectrum characterized by having a peak at 1 350 to 1 360 cm"^ and a peak at 1 570 to 1 590 cm 
such that the ratio of the peak area of the first peak to the peak area of the second peak is greater 
than or equal to 0.30 for reasons give above. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to add 10% by weight carbon black having a Raman spectrum that is characterized by 
having a peak at 1350 to 1360 cm'^ and a peak at 1570 to 1590 cm such that the ratio of the 
peak area of the first peak to the peak area of the second peak is greater than or equal to 0.30 to 
the cathode recited in claims 4 and 10 of the copending application because this amount of 
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carbon black having a Raman spectrum that is characterized by having a peak at 1350 to 1360 
cm'^ and a peak at 1 570 to 1 590 cm such that the ratio of the peak area of the first peak to the 
peak area of the second peak is greater than or equal to 0.30 is effective for increasing the 
electrical conductivity of the cathode which improves battery performance. 

This is a provisional obviousness-type double patenting rejection. 
14. Claim 21 is are provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 4 of copending Application 
No. 09/961,895 in view of Barker et al. (US 6,528,033 Bl) as applied to claim 7 above and 
further in view of and Christian (US 6,403,257 Bl).. 

Copending claim 4 of appHcation No. 09/961,895 as modified by Barker et al. teach all 
the limitations of claim 21 except that the ball milling is carried out by one of a planetary ball 
mill, a shaker type ball mill and a mechano-fusion mill It is noted that Barker et al. do disclose 
using zirconia media in the ball milling step (col. 4, lines 26-36) but does not disclose the 
specific ball milling apparatus used to carry out the ball milling step. 

Christian et al. disclose the use of a planetary mill and multi-axial shaker/mixer using 
zirconia beads (balls) as a media (col. 9, lines 20-65) to provide mechanical activation during the 
mixing of reactant powders combined with a milling media in a vessel that is mechanically 
agitated (col. 6, lines 30-67). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use a planetary ball mill (using zirconia balls as milling media) or a shaker/mixer 
using zirconia ball media to ball mill the starting material mixtures of Barker et al. because these 
apparatuses provide mechanical activation to the mixtures through intense agitation and such 
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intense agitation would provide the necessary intimate mixing of the starting materials such that 
the carbon would be intimately dispersed through the precursor product to enhance conductivity 
of the product and the presence of the carbon particles intimately mixed with the starting 
materials would provide nucleation sites for the production of the product crystals as taught by 
Barker et al. (see col. 4, lines 5-25 of Barker et al). 

This is a provisional obviousness-type double patenting rejection. 

Response to Arguments 

1 5. Applicant's arguments filed 1/10/2005 have been fully considered but they are not 
persuasive. 

With respect to art rejections based on Barker et al, applicant asserts that while Barker 
et al teaches the use of 0.5 mols of carbon, along with FeP04 and Li2C03 to synthesize 
LiFeP04, it does not teach adding carbon to a starting material which comprises lithium 
phosphate and iron phosphate hydrates and that while Barker et al teaches using LisP04 and 
Fe3(P04) 2 to synthesize LiFeP04 as taught in Example III of Barker et al, Barker et al fails to 
teach or disclose adding carbon to the LisP04and Fe3(P04)2 and that none of the examples 
shown in Barker et al teach the method recited in claim 7 which requires both the use of lithium 
phosphate and iron phosphate hydrates as starting materials for the synthesis ofLixFeP04 and 
the adding of carbon material at any time point in the course of mixing, milling and sintering the 
starting material 

Contrary to applicant's assertions, Example III of Barker et al. does teach the use of 
carbon in the synthesis of LiFeP04. In Example III, carbon is used to synthesize one of the 
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starting materials in part I. In part I, Fe3(P04)2 is prepared using Fe203, (NH4)HP04, and carbon 
in the amount in excess of 36 g (col. 15, lines 1-24). Assuming 100% completion of reaction, 
there would still be 18 g of carbon left after the reaction. In part II of the reaction, LiFeP04 is 
prepared using Fe3(P04) prepared fi'om part I. The 1 mol of Fe3(P04)2 initially contains at least 
18 g of unreacted carbon from part I of the reaction. The reaction in part II contains at least 3.6 
wt % carbon in the entire mixture. It is immaterial whether the carbon is added after, before, or 
during the mixing Fe3(P04)2 and Li3P04 together in part II. The courts have held that the 
selection of any order of performing process steps is prima facie obvious in the absence of 
unexpected results. In re Burhans , 154 F.2d 690, 69 USPQ 330 (CCPA 1946). See MPEP 
2144.04. 

Furthermore, Examples 1 and III of Barker et al. show that a variety of lithium 
compounds may be used interchangeably as the source of lithium as disclosed by Barker et al. at 
column 3, line 55 to col. 4, line 25. Therein, Barker et al. also state that the starting materials are 
mixed together with carbon, which is included in an amount sufficient to reduce the metal ion of 
one or more of the metal-containing starting materials without fiill reduction to an elemental 
metal state and that excess quantities of carbon and one or more of the starting materials may be 
used to enhance product quality. 

With respect to newly added claim 21, applicant asserts that none of the references 
disclose using one of a planetary ball mill, a shaker type ball mill or a mechano-fusion mill 
Applicant's assertions are moot in view of the new grounds of rejection given above. 
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With respect to the obviousness type double patenting rejections based on copending 
application 09/961,895, apphcant asserts on page 9 of the present amendment that the copending 
application in view Barker et al. does not disclose a method wherein lithium phosphate and iron 
phosphate hydrate are used as starting material for synthesis of LixFeP04. In response, claims 4 
and 10 of the copending application specifically recite these limitations. For apphcant' s 
convenience, a copy of the claims (dated 8/13/2004) in copending appHcation 09/961,895 is 
attached to this Office Action for apphcant' s convenience. As seen the copy of the attached 
claims in 09/961,895, copending claims 4 and 10 specifically recite a method wherein lithium 
phosphate and iron phosphate hydrates are used as the starting materials for the synthesis of 
LixFeP04. 

Conclusion 

16. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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17. Any inquiry concerning this communication or earlier communications should be 
directed to examiner Susy Tsang-Foster, Ph.D. whose telephone number is (571) 272-1293. The 
examiner can normally be reached on Monday through Friday from 9:30 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached at (571) 272-1292. 

The fax phone number for the organization where this application or proceeding is 
assigned is (703) 872-9306, 

Information regarding the status of an appUcation may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for pubUshed appUcations 
may be obtained from either Private PAIR or PubHc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



St/ 




Susy Tsang-Foster 
Primary Examiner 
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